
We have a container that contains 33.7 g of CO2 (g). The partial pressure of CO2 is 
2.57 atm and the volume of the container is 28.5 L. What is the average square 
speed (in m / s) of the CO2 molecules in this container? 
 

Solution: 

The average square speed (<v2>) is equal to 
3𝑅𝑇

𝑀
, where R is the ideal gas constant, 

8.314 J/(mol·K), T is the temperature of gas and M is molar mass of gas [1]. 

According ideal gas law, pV = nRT, the temperature of gas is equal to 
𝑝𝑉

𝑛𝑅
, or 

𝑝𝑉𝑀

𝑚𝑅
, 

where p is partial pressure (2.57 atm = 2.57 atm * 101325 Pa/atm = 260405.25 Pa), V 
is volume of container (28.5 L = 28.5*10-3 m3), m is mass (33.7 g = 0.0337 kg), n is a 

number of moles of gas [1]. Then, < 𝑣2 >=  
3𝑝𝑉

𝑚
=

3×260405.25×28.5×10−3

0.0337
=

660672,07 𝑚2/𝑠2, or 813 m/s. 
 
Answer: 813 m/s. 
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